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INTRODUCTION
Microtus oeconomus  is a widespread and abundant species with a Holarctic distribution, extending from 
north-west Europe in the west to Alaska in the East. Its southernmost range in Europe is located in southern 
Poland, though a few relict populations are known in more southern locations (Figure 1). Because of its range 
and habitat preference, M. oeconomus  is also known as the Tundra vole. 
Typical habitats where the Root vole is found are characterised by wet vegetation with high plant coverage 
(Mitchell-Jones, 1999). More particularly, any type of environment with saturated substrate is preferred; 
however, these conditions are abandoned for the winter season, before which, migration towards drier 
habitats and grassy meadows takes place. Contractions of the populations occupying the marginal areas of 
its distribution have been reported, apparently a long-term trend since fossil evidence indicates the species 
occupied a wider area in the past. Thus, fossils of M. oeconomus  are known in areas presently out of its range in 
western Europe such as France, Italy, Germany, Great Britain and Spain (Kowalski, 2001). 
Fossil M. eoconomus  records in Spain were restricted until very recently to the northern strip represented by the 
Cantabrian Range and Pyrenees (Fig. 1b), where the species met its ecological preferences during glacial 
periods. Though usually represented by few remains, as might be expected from peripheral populations, it is 
occasionally very abundant, as observed at certain levels of the localities of Amalda, Eralla and Ekain. The 
northern Meseta seemingly acted as an ecological barrier, preventing colonisation of southern areas in Iberia. 
However, the finding of few but distinct remains of the root vole in three different localities of the Sistema 
Central provides evidence that at some time M. oeconomus  was able to cross this ecological barrier and 
establish in the mountains of central Spain for at least 50 ky. 
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Figure1. Recent distribution of Microtus oeconomus  in Europe. Extracted from the Societas Europaea 
Mammalogica SVG Mapping. http://www.european-mammals.org
Abrigo del Monte  (Fig. 3). This locality is in  the southern part 
of the Sistema Central, and consists of a rocky shelter of 
Cretaceous limestones. Sediments in the floor of the shelter 
2cover a surface of aprox. 20m , partly excavated. Three 
  beds containing Magdalenian artifacts were found to be 
  preserved in situ, sedimentation ofbeds 2 and 3 tookplace 
during cold climatic conditions. A single M. oeconomus  
mandible was found in the lowermost bed, associated to 
abundant remains of an impoverished cold climate fauna 
from open habitats with low and sparse vegetation. 
La Peña de Estebanvela (Fig. 4). This rocky shelter, 
developed in Triassic sandstones of the Sierra de Ayllón in 
the Sistema Central, preserves sediments of late 
Pleistocene age and earliest Holocene (Bed VI, 14.450  -
14.200BP; Bed I, 11.330-10.640 BP). M. oeconomus  is 
represented by one or two remains in all of the beds but 
one, and is found associated to relatively temperate 
fauna. Palaeoenvironmetal reconstructions indicate 
temperatures similar to nowadays, but in a landscape 
more densely vegetated and more humid. 
Cueva de la Buena Pinta (Fig. 2). This locality is in the 
Lozoya Valley, within the Sistema Central Range in Spain. 
More than 2m sediments are preserved at the opening of 
the cave, the uppermost set of materials were deposited 
during the Holocene (5.740-5.600 BP) and the underlying 
beds 2 - 5 are of late Pleistocene age (Bed 3, 63.451±5.509 
BP).  M. oeconomus fossils were found in all the upper 
Pleistocene beds; though represented by few remains, they 
display the distinctive morphology of the species. The 
assemblages preserved in these beds indicate cold 
climatic conditions.
The wide geographic range occupied by extant M. oeconomus  is an evidence 
of its high dispersal ability. Biogeographic simulations applying the inferred 
climatic conditions of the Late Glacial Maximum  show that the mountain 
ranges of northern and central Spain presented adequate conditions for the 
distribution of the root vole (Figure 5, left). 
However, the fossils found in the Cueva de la Buena Pinta (MIS4) indicate the 
root vole was present in central Spain well before LGM, and it survived in this 
area at least until MIS2 (Abrigo del Monte and Estebanvela) (Figure 5, right). 
Later records of the species are restricted to the Cantabrian Range, where it 
becomes a rare component of Holocene assemblages. Nevertheless, the 
species persisted in northern Spain  probably as small relict populations, even 
after the aridification of the climate that started ca. 5.000BP (Pérez Obiol et al., 
2011).
The late Quaternary history of the root vole shows the species was able to 
extend its distribution towards new areas where favourable conditions 
developed thanks to climate changes. Once established in a certain region, 
the fossil record puts in evidence its high capacity to survive even though the 
original conditions that made possible its establishment in that region 
disappeared. The knowledge of this particularity of the species may be 
important for the assessment of the relict populations of M. oeconomus  
regarded as being endangered.
Figure 5.  inferred geographic areas of climatic suitability for M. oeconomus  during the LGM (according to Flojgaard et al, 2009 using LMDZHR simulation) 
and geographic position of the records of this species in Spain.
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